Spinal norepinephrine release from nitric oxide species is not increased following peripheral nerve injury in rats.
Alpha(2)-Adrenergic agonists increase the synthesis of nitric oxide (NO) in the spinal cord in both in vitro slice perfusion and in vivo microdialysis. In the normal condition, inhibition of NO synthase (NOS) has little effect on antinociception from alpha(2)-adrenergic agonists. However, following peripheral nerve injury, NOS inhibitors completely block the antihypersensitivity effects of alpha(2)-adrenergic agonists. It is possible that this increased reliance on NO may reflect a positive feedback release of norepinephrine (NE) stimulated by NO conjugates. For example, both S-nitroso-l-cysteine (SNC) and 6-NO(2)-norepinephrine (6-NO(2)-NE) release NE in rat spinal synaptosomes in a concentration-dependent manner and both are formed in spinal cord in vivo. In the current study, we tested whether SNC and 6-NO(2)-NE induced spinal NE release is increased in animals with peripheral nerve injury compared to normals. Crude spinal cord synaptosomes were prepared from nerve ligated and normal rats, loaded with [(3)H]NE and incubated with SNC or 6-NO(2)-NE. In a separate experiment, spinal cords from both groups were sonicated and the amount of NE measured using HPLC. NE release stimulated by SNC or 6-NO(2)-NE in lumbar dorsal spinal cord tissue did not differ between normal and nerve ligated groups. This suggests that increased spinal NE release from locally produced SNC or 6-NO(2)-NE is not the mechanism underlying the reliance of alpha(2)-adrenergic agonists on NO following peripheral nerve injury. Increased NE content and trend towards greater NE uptake in nerve injured spinal cord are consistent with increased noradrenergic innervation density of the spinal cord following peripheral nerve injury.